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[TITLE OF THE INVENTION] 
Video Camera 

[Abstract] . 

[Problem to be solved] 

The objective of the present invention is to provide a digital-recording video camera 
that can mal<e unitary management of Image data and dispenses with a mechanism for 
loading and ejecting recording media. 
[Solution] 

A video camera has a taking-image mechanism, a hard disk drive, fixed-type recording 
media such as semiconductor memory, data transmitting means, and data 
management nieans. The data management means adds an already-transferred 
character to transferred image data to enable management of image data. Further, the 
video camera has control means that makes it possible to transfer data while charging 
a storage battery. 

[Scope of Claims] 

1 . A video camera comprising: 

imaging means for imaging a subject and converting an obtained image into image 
data; 

fixed-type data recording means for recording the image data; 

data transferring means for transferring the image data stored on the fixed-type data 

recording means; and 

image data management means for adding to transferred image data an 
already-transferred character that indicates that data has been transferred. 

2. A video camera as claimed in claim 1, further comprising: 
a storage battery for supplying electric power; and 

an input-output control means for controlling the data transferring means to transfer the 
image data stored on the fixed-type data recording means to an external device 
simultaneously while charging the storage battery. 
[0001] 

[The Technical Field of the Invention] 

The present invention relates to a video camera that records digital image data onto 
fixed-type semiconductor recording media or magnetic recording media. 
[0002] 
[Prior Art] 

Among methods of recording still images and motion images, the method of 
recording analog data on magnetic tape is the first and most successful method. As 
digital-processing speed and storage capacity increase, processing image data as 
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digital data becomes possible. Advantages of treating image data as digital data are: no 
image quality deterioration is caused by copying; unitary management of image data, 
character data and figure data is possible by using a computer; and image quality does 
not depend upon recording media. 

By using digital recording media with ability of random access, efficiency of image-data 
editing greatly increases. It has been emphasized that applying a digital recording 
method and the random access-capable media to a home-use video camera is 
advantageous. As a result, a video camera equipped with an optical disk, an IC card, or 
removable magnetic disk has been created. Japanese Patent Applications No. 
S62-1 15967 and 862-266986 disclose a video camera adopting an optical disc. Optical 
discs were noted as media replacing conventional magnetic tape because one optical 
disc has greatly larger storage capacity and can be manufactured inexpensively. 
[0003] 

[Problems to be Solved by the Invention] 

However, there is a problem that random access is merely performed on single 
recording media. The problem will be described using an optical disc as an example. 
An optical disc has relatively larger capacity. An optical disc utilizing magneto-optical 
method or phase change method has a diameter of 120 mm and a storage capacity of 
3-giga bytes. This 3-giga-byte capacity corresponds to 2-hour-long motion images 
when I\/1PEG2 is used as a compression method of motion images. Time length 
necessary to completely consume this 2-hour-long motion images depends upon a 
user. 

One user spends one month to use up it. Another user spends one year to use up it. In 
any case, it is sure that 2-hour length is too short for a user to record user's whole life. 
Then, almost users should use a plurality of optical discs to record user's long life. The 
user must write the titles on each cartridge to remind contents of optical discs. If there 
are much contents to be written, it is difficult for a user to write all contents on a narrow 
cartridge. Since an optical disc is thin, it is further difficult to write many titles on a 
narrow back of a cartridge. 

[0004] Then, after a long time has elapsed, when a user wants to see some scene that 
the user took, the user tracks each back of cartridge to reach the desired optical disc. 
But, it is difficult to read small letters written on the back, and titles do not always show 
accurate contents. The user must repeatedly insert optical discs into a player to confirm 
contents of the optical discs. This circumstance for optical discs is not so much different 
from the circumstance for magnetic tapes on which an analog signal on a video camera 
is recorded. Even if IC cards are used instead of optical discs, the circumstance is the 
same. Thus, storing data on removable media does not necessarily exploit the features 
of digital recording and random access because data is not treated online. 
[0005] Further, to use removable media, a mechanism for loading and ejecting 
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recording media is necessary. This mechanisnn makes a video camera complicated, 
increasing its weight, volume, and cost, limiting a design of a video camera and the 
whole layout, and creating a failure caused by dusts coming through the aperture of the 
mechanism. 
[0006] 

[Means for Solving Problem] 

A video camera in accordance with the present invention comprises imaging means for 
imaging a subject and converting an obtained image into image data, fixed-type data 
recording means for recording the image data, data transferring means for transferring 
the image data stored on the fixed-type data recording means, and image data 
management means for adding to transferred image data an already-transferred 
character that indicates that data has been transferred. 

[0007] A video camera in accordance with the present invention further comprises a 
storage battery for supplying electric power, and an input-output control means for 
controlling the data transferring means to transfer the image data stored on the 
fixed-type data recording means to an external device simultaneously while charging 
the storage battery. 
[0008] 

[Modes for carrying out the invention] 

Referring to figures, the embodiments of the present invention will be described below. 
[0009] (Embodiment 1) 

Fig. 1 illustrates a schematic view of a block diagram with respect to an embodiment of 
the present invention. Fig. 1 includes a taking lens 10, an imaging unit 11 for converting 
an optical image formed by the taking lens 10 into an electric signal, an A/D converter 
12 for converting an signal output from the imaging unit 11 into a digital signal, and an 
arithmetic unit 13 for image-processing and arithmetic-processing the digital signal 
output from the A/D converter 12, and converting the digital signal into an image data 
stored on a hard disk drive 14. 

[0010] Since the hard disk drive 14 is fixed-type recording media, it has a restriction on 
recording time. Taken images are transferred to an external data server. A 
data-transferring unrt 15 transfers and controls data. An image data management unit 
16 determines whether image data on the hard disk drive has been transferred. 
[0011] Fig. 2 is a flow chart illustrating image data management performed by the 
image data management unit 16. First, The unit 16 presents an indication that image 
data is being transferred (S1). The indication can be performed effectively by using an 
LED or a liquid crystal display. Then, it is determined whether non-transferred data 
exists on the hard disk drive 14 (S2). To determine this, it is checked that an 
already-transferred character is added to the image data. If the already-transferred 
character has been added, the data-transferring unit 15 transfers the image data (S3). 
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The image data is transferred after dividing the image data to blocks of appropriate 
length. 

Then, it is determined whether a transferred block is the last block composing some 
scene (S4). If It is the last block, an already-transferred character is added to the 
corresponding image (S5). Here, It is presupposed that each scene in image data is 
treated as one unit. Another type of unit, however, may be used for image data. If It Is 
not the last block, it Is again determined whether non-transferred data exists on the 
hard disk drive 14 (S2). If non-transferred data does not exist, the unit 16 presents an 
indication that the whole image data has been transferred (S6) and finishes the flow. 
[0012] Thus, an already-transferred character is added to transferred image data and 
this makes it possible to effectively exploit a limited capacity of hard disk drive 14. 
[0013] If the image data compressed by inter-frame Discrete Cosine Transform is 
recorded at a rate of 25-mega bit/second on the hard disk drive 14 of 10-giga bytes 
capacity, a user can do one-hour recording. In a case where the image data 
compressed by MPEG2, in which inter-frame coding and motion compensation are 
performed, is recorded at a rate of 6- to 15-mega bits/second on the same disk drive, a 
user can do four-hour recording. Altematively, in a case of MPEG1 compression 
recording at a rate of 1.5-mega bits/second, a user can do eight-hour recording. Since 
the hard disk drive 14 is a fixed type, a user cannot do recording over eight hours. 
[0014] Then, since it is not necessary to keep storing recorded image data on a video 
camera, a user can transfer the image data to a data server for storing image data. For 
example, in a case of the hard disk drive 14 used at a transfer rate of 100-mega 
bits/second, data of 10-giga bytes can be transferred in 15 minutes. Thus, one-hour to 
eight-hour image data compressed by a different type of compression methods can be 
transferred in only 15 minutes. This is a result of exploiting a feature of digital 
recording. 

[0015] Since analog-recording methods cannot copy image data without image quality 
deterioration in such a short period, the method of using removable cartridge-type 
recording media has been adopted advantageously. 

[0016] However, in a case of digital recording, the method of transferring data on a 
video camera instead of using removable recording media, as disclosed in the present 
invention, is effective. In this case, transferred image data substantially remains on the 
hard disk drive 14, though it is not necessary any more. Therefore, as disclosed In this 
embodiment, the remaining image data on a hard disk is deleted by using an 
already-transferred character added to the transferred image data. The 
already-transferred character is used as a reference to identify the transferred image 
data. Ways of deleting data depend on a user or a situation. For example, a user may 
determine image data that the user wants to delete from the already-transferred image 
data. It is also possible that new image data overwrites the image data with the 
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already-transferred character, automatically and sequentially. In any way. adding an 
already-transferred character to image data can greatly increase the efficiency of image 
data management. This creates a practical video camera equipped with fixed-type 
recording media such as the hard disk drive 14. 

[0017] The above-described data server uses a large-capacity hard disk as recording 
media. The data server also uses an optical disk or magnetic tape, which are 
automatically exchanged to a new one. The data server may be a computer. All the 
image data captured by a video camera of the present invention are stored on this data 
server. As a result. Online searching and editing image data become possible, and 
features of digital recording and random accessing are fully exploited. 
For example, a user can search image data by designating rough period of time in 
which images have been taken. People can roughly remind the past time with accuracy 
of several years. Further, even if it is fairly old time, they can remind accurately the 
season when images were taken, or can expect it. Perception through skins can 
provide clues to remind people of the season when images was taken, because people 
take images of seasonal events or annual events. Therefore, by designating a period of 
time with months or dates, candidates of desired images can be narrowed. Then 
people can find the desired image by displaying the candidate images, which are 
displayed on the display simultaneously. In a case of a conventional video camera, 
since image data is stored over a plurality of cartridges, searching designated by a 
period of time is impossible, and simultaneous displaying of images also impossible. 
Thus, in a case of a video camera of the present invention, since image data is not 
divided into different media cartridges, and unitary management of image data is 
realized by using a video server or a computer, image-data searching is performed very 
effectively. Editing works also become easy by the effective searching. And electronic 
motion images can be easily produced. Also, an e-mail attached with motion images, 
an instruction manual with motion images, and a report with motion images can be 
easily prepared. 

[0018] Another effects of using the hard disk drive 14 as means for recording motion 
images will be described below. . 

[0019] Since the hard disk drive is fixed-type recording media, it does not need a 
mechanism for loading and ejecting recording media. Therefore, use of the hard disk 
drive allows a video camera to have smaller weight, volume, and cost than the optical 
disc or magnetic tape. Also, dusts do not invade the video camera through the aperture 
for the mechanism for loading and rejecting. Smaller recording media and 
non-mechanism for loading and rejecting allow a video camera to have a smaller shape, 
and allow a designer to design a video camera more freely. For example, adopting a 
1,8 inch or 2.5 inch hard disk in diameter realizes a smaller and lighter hard disk drive. 
[0020] Further, since the hard disk drive has a transfer rate of 100-mega bits/second, a 



6 



various type of image data can be recorded. For example, non-compression data 
needs a transfer rate of 100- to 300-mega bits/second, depending on image quality. 
The hard disk drive 14 can record image data without compressing the image data, if a 
transfer rate is less than 200 mega bits/second. It is also possible to reduce data 
capacity to one-fifth almost without image-quality deterioration by using inter-frame 
Discrete Cosine Transform. In this case, since a transfer rate for image data is 20- to 
60-mega bits/second, recording of image data corresponding to all image qualities can 
be realized. 

[0021] In a case of an optical disc, since an optical disc has no more than a transfer 
rate of 20-mega bits/second, image data compressed by inter-frame Discrete Cosine 
Transform cannot be recorded. Therefore, to record image data on an optical disc, it is 
further necessary to use inter-frame coding and motion compensation to reduce a 
transfer rate. Such data compression decreases image quality, and also decreases a 
recording time if a video camera uses a battery, because a coding device consumes a 
large amount of power. 

Although the coding device is so expensive that it increases a cost of a video camera, 
from a point of recording time, it is effective to apply this high-tech compression method 
to the hard disk drive 14. The important thing is that a user can choose a compression 
method fitted to user's necessity, according to image quality, power consumption, and a 
recording time. Since the cost of the hard disk drive 14 per a unit storage capacity is 
lower, it is effective for an inexpensive camera. 

[0022] Except for the hard disk drive 14. devices to record image data include a hard 

disk array, semiconductor memory, probe-type memory that utilizes the principle of 

scanning tunnel microscope, and fixed-type magnetic tape. A hard disk array is a 

device that comprises a plurality of hard disks and is logically treated as a single hard 

disk, providing a higher transfer rate and a larger storage capacity. 

[0023] Since the hard disk array enables higher image quality and longer recording 

time, it widens choices of recording methods and compression methods. 

[0024] Semiconductor memory enables a higher transfer rate than the hard disk drive 

and higher image quality, widening choice of receding methods and compression 

methods. Further, since semiconductor memory is stable for vibration, it enables a 

video camera that can be used under a heavy vibrational environment. Semiconductor 

memory includes flash memory and EEPROM. A type of semiconductor memory can 

be chosen according to cost, power consumption, and a transfer rate. 

[0025] A probe-type memory, which utilizes the principle of scanning tunnel microscope, 

enables memory 100 times the recording density of a hard disk or an optical disc. 

Therefore, the probe-type memory can record much longer image data. 

[0026] Fixed-type magnetic tape enables a transfer rate of 300-mega bits/second and a 

larger amount of storage capacity. Therefore, the fixed-type magnetic tape enables 
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higher image quality and longer recording time. 

[0027] The fixed-type recording means of the present invention will be described below. 
Fixed-type recording means is a device in which recording media and a recording 
device are integrated and cannot be divided. For example, a hard disk drive is the 
fixed-type recording means. In a hard disk device, since hard-disk's recording media (a 
disk to which magnetic material is applied) and a recoding device (a drive Including a 
motor for rotating the disk, a magnetic head, and an actuator for moving the magnetic 
head) are integrated, the recording media cannot be removed from the hard disk drive. 
On the other hand, an optical disc and a floppy disk are not the fixed-type recoding 
means of the present invention, because the recording media can be removed 
discretely. 

[0028] Thus, the recording media in the fixed-type data recording means of the present 
invention cannot be removed discretely, though an integrated recording media and 
recording device can be removed. For example, when a hard disk fails, the whole hard 
disk drive can be removed and exchanged to a new one. Alternatively, when data get 
fully stored on a hard disk drive and a user wants to further continue to record data, a 
new hard disk drive can replace the current hard disk drive. Since a capacity of a hard 
disk drive is greatly increasing each year, an upgrade to a new hard disk is very 
effective for obtaining a longer recording time. Another recording means other than a 
hard disk drive, as described above, has similar effects. 
[0029] (Embodiment 2) 

Another embodiment of the present invention will be described below referring to Fig. 3. 
Fig. 3 includes a taking lens 10, an imaging unit 11 , an A/D converter 12, a hard disk 
drive 14, a data-transferring unit 15, and an image data management unit 16, which are 
the same as those described in the embodiment 1. Fig. 3 also includes a storage 
battery 21 for supplying each element in a video camera with electric power, an 
input-output control unit 22 for controlling image-data transfer to external devices and 
controlling electric power supply to a storage battery, and an input-output connector 23 
for connecting the video camera to an external device for data and electric power. 
[0030] Storage batteries include nickel-cadmium battery, nickel-metal hydride battery, 
lithium ion battery, lithium metal secondary battery, and lead storage battery. In 
particular, lithium ion battery, lithium metal secondary battery, and lead storage battery 
are suitable for a video camera of the present invention because these batteries do not 
cause so-called memory effect that reduces charged capacity when charging is started 
during discharging. 

[0031] Fig. 4 is a flow chart illustrating image data management performed by the 
image data management unit 16, as described in Fig. 3, and illustrating input-output 
control of image data and electric power performed by the input-output control unit 22. 
[0032] First, it is determined whether the input-output control unit is connected to an 
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external data server and an electric power source (ST1). The unit 16 indicates a state 
of wait and repeats the step ST1 until the input-output control unit has been connected 
to both of the external data server and the electric power source. If the input-output 
control unit is connected to both of the external data server and the electric power 
source, the unit 16 provides an external device with an indication that image data is 
being transferred (ST2). Then, the unit 16 provides an external device with an 
indication that a battery is being charged (ST3). 

These indications may be displayed by an LED or an liquid crystal display, or may be 
displayed on the video server or the electric power source by sending a signal. Then, it 
is determined whether non-transferred data exists on the hard disk drive 14 (ST4). To 
determine this, it is checked whether an already-transferred character is added to 
image data. If there is non-transferred data, the data is transferred by the image data 
transferring unit 15 (ST5). Image data is divided to blocks of an appropriate length. It is 
determined whether a transferred block is the last block of a scene (ST7). If the 
transferred block is the last block of a scene, an already-transferred character is 
attached to the image data (ST8). Here, it is presupposed that each scene in image 
data is treated as one unit. Another type of unit, however, may be used for image data. 
In this case, an already-transferred character is attached according to this unit. 
[0033] Then, it is determined whether the storage battery 21 is fully charged (ST9). If 
not, charging is started or is continued (ST10). Then, it is determined whether image 
data transfer has been finished, whether there remains no transferred image data on 
the hard disk 14, and whether charging has been finished (ST12). If any of them has 
not been finished, the processes ST4 to ST10 are repeated. If it is determined that 
there is no transferred image data in step ST4, the unit 16 provides an external device 
with an indication that image data transfer has been finished (ST6), omitting processes 
ST5 to STB. If it is determined that the storage battery has been fully charged in step 
ST9, the unit 16 provides an external device with an indication that the storage battery 
has been fully charged (ST11), omitting step ST10. When image data transfer and 
battery charging have been finished, the flow finishes. 

[0034] Even if a transfer rate of the hard disk drive14 is high, it is impossible to instantly 
send out image data from a video camera, like removable recording media. However, 
by using the input-output control unit 22, charging storage battery 21 and transferring 
image data to an external device can be performed simultaneously. Therefore, a user 
need not care about a period of time to transfer image data to an external server. 
[0035] If the data server includes a slow-transfer-rate recording media such as an 
optical disc, a rate of image data transfer is limited on the data server. In this case, a 
high transfer rate of the hard disk drive 14 is not fully exploited, resulting in a lower 
transfer rate. For example, when the data server uses an optical disc with a transfer 
rate of 10-giga bits/second, it takes 150 minutes to transfer image data of 10-giga bytes. 
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In this case, by charging the storage battery 21 and transferring image data 
simultaneously, a user can decrease the restricted time of a video camera. 
[0036] Further, when transferring image data, it is effective to receive electric power 
from the power source that charges the storage battery 21. When image-taking has 
been finished and image data has been recorded on the hard disk drive 14, electric 
power of the storage battery 21 is almost consumed. If a user tries to transfer image 
data to an external device with the remaining power stored in the storage battery 21 , 
the storage battery 21 runs out of electric power halfway, and the user has to stop 
transferring image diata to charge the storage battery 21 . After that, when the user has 
finished transferring image data, electric power stored in the storage battery 21 is again 
consumed, so that the user needs to charge the storage battery 21 again. Thus, it 
makes the process complicated and takes long time to transfer image data only with 
the storage battery. On the other hand, if electric power necessary for transferring 
image data is supplied from an external power source, a user can start taking images 
just after charging and transferring has been finished. 
[0037] 

[Effect of the Invention] 

As understood in the above description, a video camera of the present invention 
records image data on fixed-type recording media such as a hard disk drive or 
semiconductor memory, transfers image data to an external device, and adds an 
already-transferred character to image data. Therefore, by storing image data in one 
place, online image searching and editing is possible. This fully exploits features of 
digital recording and random accessing. Further, a video camera of the present 
invention does not need a mechanism for loading and ejecting recording media. 
Therefore, the video camera becomes lighter, smaller, and more inexpensive than a 
video camera equipped with the mechanism for loading and ejecting recording media. 
Also, dusts do not invade the video camera through the aperture used for a removable 
receding media. Further, since the video camera does not receive restriction of the size 
and the layout caused by the loading and ejecting mechanism, it is possible to design a 
video camera freely and realize a smaller video camera. Also, by using a smaller hard 
disk, a smaller and lighter video disk drive is realized. 

[0038] Since fixed-type recording media such as a hard disk or semiconductor memory 
has a transfer rate of more than 100-mega bits/second, it is possible to record image 
data with various types of compression rate. A user can choose a compression method 
according to necessary image quality, power consumption, and recording time. Since 
the cost of the hard disk 14 per a unit storage capacity is lower, it also decreases a 
camera cost. 

[0039] By adding an already-transferred character to image data, image data 
management can be improved greatly, and a video camera equipped with fixed-type 
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recording media such as a hard disk can be a practical product. 
[0040] Further, by charging a storage battery and transferring image data 
simultaneously, a user need not to care about recording time necessary for transferring 
image data to a data server. 

[0041] Further, by receiving electric power necessary for transferring image data from 
an external power source, a user can tal<e images just after charging and transferring 
has been finished. 
[Brief Description of the Drawings] 

Fig. 1 is a blocl< diagram in accordance with an embodiment of the present invention. 
Fig. 2 is an operational flow chart in accordance with an embodiment of the present 
invention. 

Fig. 3 is a blocl^ diagram in accordance with another embodiment of the present 
invention. 

Fig. 4 is an operational flow chart in accordance with another embodiment of the 
present invention. 
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